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Mission Summary

lEnable Interoperability among Ranges,
Facilities, and Simulations in a quick,
cost-efficient manner

l Foster Reuse for Range asset utilization
and for future developments

Provide the Core Products necessary to:

Lay the Foundation for Future Range Instrumentation

l Supports the Warfighter (Joint Vision 2010)

l Enables Simulation Based Acquisition & STEP

l Fosters Test and Training Integration

l In the long term: SAVES MONEY!
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Training Ranges

EPG/JITC*
Ft Huachuca

YPG-Tropic Test Site
Panama

JRTC
Ft Polk

YPG
Yuma Proving Ground

TEXCOM-EC
Ft Hunter-Liggett

NTC
Ft Irwin

TEXCOM-FSTD
Ft Sill

RTTC
Redstone
Arsenal

CMTC
Hohenfels GE

APG
Aberdeen

Western Test RangeWestern Test Range
Kwajalein AtollKwajalein Atoll

PMRF
Barking Sands HI

WSMR
White Sands, NM

TEXCOM-ADATD
Ft Bliss

DPG
Dugway

ATTCATTC
Ft RuckerFt Rucker

TEXCOM-C3TD
Ft Hood

TEXCOM-
SOTD
TEXCOM-
SOTD Ft Bragg

YPG-Cold Region
Alaska

NAWCWD-CHINA LAKE
NAS China Lake

EL CENTRO RC
NAF El Centro

NAWCAD
NAS Patuxent River

FRTC
NAS Fallon

AFWTF
NAS Roosevelt Roads

SCORE
NAS North Is

NAWCWD-PT  MUGU
NAS Pt Mugu

AUTEC
Bahamas

OCEANA RC
NAS Oceana/

KEY WEST/

NAS Key West

Langley AFB

POINSETT ECR
Shaw AFB

45th SPACE WING
Patrick AFB

AFDTC
Eglin AFB

GULFPORT FTS
Gulfport

MELROSE ECR
Cannon AFB

GOLDWATER RC
Luke AFB

YUKON RC
Eielson AFB AK

KADENA ACMR
Kadena AFB
Okinawa

ALASKA ACMR
Elmendorf AFB AK

UTTR
Hill AFB

NELLIS RC
Nellis AFB

MT HOME ECR
Mt Home AFB

ALPENA CRTC
Alpena

HARDWOOD RANGE
Volk Field

DECIMAMANOU ACMR
Decimamanou IT

TYNDALL ACMR
Tyndall AFB

HOLLOMAN ECR
Holloman AFB

DARE COUNTY ECRDARE COUNTY ECR
Seymore Johnson AFBSeymore Johnson AFB

30th SPACE WING
Vandenberg AFB

AFFTC
Edwards AFB

46th TEST GROUP
Holloman AFB

BEAUFORT RC
MCAS Beaufort

LEJEUNE RC
MCB Camp Lejeune

YUMA RC
MCAS Yuma

PENDLETON RC
MCB Camp Pendleton

MCAGCC
MCB Twenty Nine Palms

CHERRY POINT RCCHERRY POINT RC
MCB Cherry PtMCB Cherry Pt

HOMESTEAD ACMR
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Why is it Needed?

lEmerging Warfighter Concepts
l Joint Vision 2010
l Network-Centric Warfare

lAdvanced, Complex Weapon Systems
l Integrated subsystems require full spectrum testing
l Required test conditions exceed capabilities at a single range

lReduced Range Infrastructure Funding
l Operations (planning, execution, & analysis) must be

cost-efficient
l Development and maintenance costs must be optimized

lNew Acquisition Strategies
l Simulation Based Acquisition (SBA)
l Simulation, Test and Evaluation Process (STEP)
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Layer 1

Networks & Hardware

Layer 2

DoD Standards

Layers to
Interoperability & Reuse

Layer 3

Range & Facility
Standards

Layer 4

Instrumentation &
Tactical Interfaces

Layer 5

Execution &
Configuration Tools
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Layer 1

Networks & Hardware

Layer 2

DoD Standards Comply with the Joint Technical Architecture
(JTA) & the High Level Architecture (HLA)

Leverage Existing DoD Networks &
Commercially Available Hardware

Layers to
Interoperability & Reuse

l Interoperability presupposes Connectivity 
lData Transfer based upon requirements

l Defense Research & Engr Network (DREN)
l Dedicated T1 lines
l FiberChannel
l ScramNet
l Encryption equipment
l FedEx, UPS, US Postal Service

lRule-based instead of Technology-based 

l  Interoperability with:
l Modeling & Simulation
l Weapon Systems
l C4ISR

lLeverage existing work
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Layer 1

Networks & Hardware

Layer 2

DoD Standards

Leverage Existing DoD Networks &
Commercially Available Hardware

Comply with the Joint Technical Architecture
(JTA) & the High Level Architecture (HLA)

Layer 3

Range & Facility
Standards

Range Data Standards

lMust have data agreements
l Data definitions
l Data types
l Data formats

lFI 2010 Objective: Establish RCC standards
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Range
User

Range Domain Analysis

Range Control

Range
Rat

“I want more insight to how my system performs or to
the level of proficiency of my warfighters at less cost”

“I want to support my customers … plus I want to lower
my development, maintenance, and operations costs”

l Embedded Training

l SBA / STEP
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Range
User

Range Control

Objects Provide a Solution for
Interoperability & Reuse

Range
Rat

“Mission Space Objects”

“Provider Space Objects”

Range Control
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Range
User

Sometimes this Concept is
Expressed in a Tiered Chart

Range
Rat

“Mission Space Objects”

“Provider Space Objects”

Range Control

“Tactical Layer”

“Instrumentation Layer”
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Mission Space Objects

“Things” in the test or training exercise

Examples include:
l System(s) Under Test
l Training Participants
l Threats
l Environment
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Provider Space Objects

“Things” that support a test or training exercise

Examples include:
l Instrumentation
l Hardware-in-the-Loop Facilities
l Simulations
l Range Control Systems

Range Control
Data Processing

Range Control Center
Radar

Telemetry Optics

GPS

HWIL

Simulations

Autonomous Systems

TRACS     SMTS
    MSTCS
          Ctr Van
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Layer 1

Networks & Hardware

Layer 2

DoD Standards

Layer 3

Range & Facility
Standards

Leverage Existing DoD Networks &
Commercially Available Hardware

Comply with the Joint Technical Architecture
(JTA) & the High Level Architecture (HLA)

Layer 4

Instrumentation &
Tactical Interfaces

Standard Software Interfaces
for Range Instrumentation

lPerform some universal functions
l Data logging
l Data translation & conversion
l Standard system control functions

lDefined by configuration files

lEasy to develop (maximize reuse)
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TENA Software Services
“Middleware”

HLA RTIHLA RTI

   “Mission Space”
Objects

Range Resource
Application Software

Test and Training ENabling
Architecture (TENA) Software

DCOMProtocols CORBA

TENA Object Services

TENA Distribution Services

HLA
Interface

IP
Interface

CORBA
Interface

DCOM
Interface

T
E

N
A

M
id

d
le

w
ar

e

     “Provider Space”
Objects

Standard
API

to manipulate
Range Data
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Layer 1

Networks & Hardware

Layer 2

DoD Standards

Layer 3

Range & Facility
Standards

Layer 4

Instrumentation &
Tactical Interfaces

Leverage Existing DoD Networks &
Commercially Available Hardware

Comply with the Joint Technical Architecture
(JTA) & the High Level Architecture (HLA)

Layer 5

Execution &
Configuration Tools

Range Operations
Support Tools

lLeverage Commercial-off-the-Shelf
and Government-off-the-Shelf

lFeatures Needed:
l Resource Definition & Management
l Test Mission/Exercise Planning
l Test Mission/Exercise Management
l Test Mission/Exercise Analysis
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Layer 1

Networks & Hardware

Layer 2

DoD Standards

Layer 3

Range & Facility
Standards

Layer 4

Instrumentation &
Tactical Interfaces

Leverage Existing DoD Networks &
Commercially Available Hardware

Comply with the Joint Technical Architecture
(JTA) & the High Level Architecture (HLA)

Layer 5

Execution &
Configuration Tools

Foundation Initiative 2010
Product Summary

lSelected T&E resource
interfaces to TENA
lPerformance reports of

commercially available
communication systems
lProcedures for executing

synthetic, multi-range tests
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l Range Buy-in
l Range personnel are the majority of the development team
l Development Test Cells (DTCs) at multiple ranges
l Range Commanders Council (RCC)
l Common Test & Training Range Architecture (CTTRA) workshops

l Acquisition Program Involvement
l Exercises trace to acquisition program requirements
l Tracking Service Acquisition Reform/Streamlining efforts
l MOA with Joint Strike Fighter (JSF)

l Training Community Involvement
l Common Test & Training Range Architecture (CTTRA) workshops
l Army Test & Training Interoperability Conferences (ATTIC)
l Joint Test & Training Capability Assessment (JTTCA)
l Joint Test & Training Range Roadmap (JTTRR)

l M&S Community Involvement
l Defense Modeling & Simulation Office (DMSO) Cadre
l Architecture Management Group (AMG)
l Simulation Interoperability Workshop (SIW)

l Range Buy-in
l Range personnel are the majority of the development team
l Development Test Cells (DTCs) at multiple ranges
l Range Commanders Council (RCC)
l Common Test & Training Range Architecture (CTTRA) workshops

l Acquisition Program Involvement
l Exercises trace to acquisition program requirements
l Tracking Service Acquisition Reform/Streamlining efforts
l MOA with Joint Strike Fighter (JSF)

l Training Community Involvement
l Common Test & Training Range Architecture (CTTRA) workshops
l Army Test & Training Interoperability Conferences (ATTIC)
l Joint Test & Training Capability Assessment (JTTCA)
l Joint Test & Training Range Roadmap (JTTRR)

l M&S Community Involvement
l Defense Modeling & Simulation Office (DMSO) Cadre
l Architecture Management Group (AMG)
l Simulation Interoperability Workshop (SIW)

Critical to Our Success
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for  Leveraging

lPartnerships

lSome of the Projects We are Coordinating with:

lSome of the Projects We are Tracking:

JSF AHRPSETI JADS DMSO

VEPG

VPG JTCTS

NavAir NCW

JCTECDREN CTIA

VISION

NavSea DEP

MSTCS

DMT JMASSTSN

ECCN VMRJDANNASA RBNB

TMDSE

JSIMS

KMR Radar Mod.SIAP

USB

JDEP

MPARTA



Layer 1

Networks & Hardware

Layer 2

DoD Standards

Layer 3

Range & Facility
Standards

Layer 4

Instrumentation &
Tactical Interfaces

Layer 5

Execution &
Configuration Tools

Complies with the Joint Technical Architecture
(JTA) & the High Level Architecture (HLA)

Leverages Existing DoD Networks &
Commercially Available Hardware

lMigrates existing T&E resources
to a Common Architecture
lEnables T&E resources to be

easily reconfigured to support
specific test missions
lProvides recommended practices

and lessons learned for executing
synthetic, multi-range test events

Lower
Costs

Enhanced
Testing

Improved
Training


